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Executive Summary———

The William J. Hughes Technical is one of the world's Aviation Safety and Security

leading engineering, research, development, and testing

facilities for nearly every aspect of aviation. Here, the TreFedalA. wn  AdTrSrRrSComTATEND

. ! ; : : avetion saiety and seauy s peramount. Researchand
air traffic control (ATC) automation, communications, development progams conducedatthe T echrical Ceries
- - - i j i

nawgaﬂ_on, and su_rvelllan_ce systems needed to m“”midm‘emaﬁ“m” T

modernize the National Airspace System (NAS) are bestidTOtEsore zetetestde
abdsagpsddakionaebegiessadhedand

tested and evaluated for deployment. Advanced air
traffic management (ATM) technologies for the next
century are developed and evaluated in a high-fidelity
ATC laboratory environment with air traffic controllers.

devepadhereinte A viion Secuiy Laboay.

From Concept to Final Product

The T ednica Ceniersupparis dl Seges dfresearchand
and gperaiondlestandevalision o fedimplementaion
. . —— The Technical Center provides anenvionmentinwhichone
William J. Hughes Technical Center Mission cnephe ey adesrevatH barids saTs
OurNAStesheds are used forevery type ofestand
evaluation needed to ensurre that new systems, and enhance-

"Topovce engnestingand research experiseinan mensbexsingsyses ae saeforneiondl depoyment
negated Bboraioy evionment forthe development Oneeaitef fcaonidkes Smuatepats humen
and suppoatofasate, seaure, modemn, and eff idat faospecslss s andedicars povce assuane

State-of-the-Art Capabilities

i - ' W eposeessedeodnay smusionandiest
Unique Combination cpetisnhteety/oHaic eto-
raniesopodueawcke vty dfargece
envommens Throughversatie wide-areaand
The T edricd CenersknonnforisunoLe borab- local data communications neworks, ourlbs and
iesardhthitdyestdesusadineseadh iesbadscanbeinegaedwihaherbboaies,
development s andevaluaion ofaviaion sysiers. adeNASEdesadainetbedlee
The unigue combinaiion of expert personneland high- esyayanmetearts oot
Ty BoanEsaaceiazdbeinmeeste Oueensedashaingcpebissabowior
Tedmical Certertheided plece b aonductappied tesingiobeaonduced onaregime besshy
research for developing new, adveroedartef tad inooporaingbohinhouseandremoe gt
and suvelance sysems.
Oxtl)/rtgatadra/\ukdqmtamwes
i e —— A Commitment to the Future and to The Year 2000 (Y2K)
m@ﬁmmgﬁm e Ourpimay taskiorthe pesthree decades hes been modemizng he NAS o
W.Bs I ..m] adSSﬂEEE g, T emsuesaeandef fertdlatargotinasuzinariesbgon.
T Oics S ar Qurenyameprpioiy supddingedgsysarsbasuete Y2K compliance
e e fransmadaT e s The T edriclCatrprocestepimay -

bedsforvaldhion tesiing of gperationdl sysiems and new systems aurrently under
development. We aecommiedbarinigatedindpoddnghgha.ely
senioes and prooucs needed forthe NAS i the next centry.



NAS Modernization——

The FAA's goal in system efficiency is to "provide an
aerospace transportation system that meets the needs

of users and is efficient in the application of FAA and
aerospace resources." The Technical Center conducts
engineering, research, development, and testing activities
that encompass every aspect of air traffic operations,
using both currently fielded and newly developed systems.

Terminal Air Traffic Control

Thetemindl areas are undkerinense pressure o saiely and eff idatly
herdetheeverinoeesg congesiondigs Wed Ertremogas:
dedive means for siudying new aperations concepis and advanced aviation
fedaogesioakvaieths capedy buden Ourbboaiiesaonanboh

aurertand advanced reder dsplay sysems foresing and developng ar

andgoundtraficprooedures. Smusionsconoucedetne T edhnical Cener
fdaedteiseatpepasdayicechgaains tededpmentd

the aispace design and procedures for the new Denver Inemaiional At
andieparad apoechesin Debss R W athunder the new metroplex
agecearipuam TheSandad T emd  Automation Replacement
System (ST ARSsared'savednewartaicanidsysersauenty

bergevaleedatte T echnical Certer.

En Route Operations

The T edhnical Certerenouie leboraioies indude wo Host Computer

Sysemswih perpherd devices that cansuppatLpn 22 ARoeTr dfic
hily canbe usedibeval et the biestpraposed aperaionel conoeps

Feds ppatandiesingaete pimaryundons dfhese bboainies

Aldengesibthehos sonareandnieraces ae evalsied hered
ensurehatanacoepiable level of perfomance and syseminegriy are

meraned The Display System Replacement (DSR)/Display Channel

Complex Rehost (DCCR) equipment, curenty inthe T ednica Cener's
Booanies wiberepedgtheaggPenV iew Dispays (PVDs) wih
new,geensysamsachisdue

Oceanic Operations

Davepngthecceancartat ficoonrdl sysem and procedires
aemgoraeasoffocus. OurNAS boratoies house o

oceanc systems, the Oceanic System Support Fadity (OSSF)

and the Oceanc Development Fadiiy (ODF). The OSSF is

wsdiorisds ppatardioriesigrewossarncartef ic
ardssaTs The ODFsaregimedynamciestdiverfor

the OSSF.W  ihceearcaispeceinkdigthe Coninental Unied
Saeswihterestdhewatd hesesysemsaeaveliebe

assetforexploing new concepis and technologies needed o
meetgoning gobdl airtravel demands.



A flight from Denver, Colorado, to Tokyo, Japan, via
New York and Paris exemplifies the scope of our testbed

capabilities. Every NAS service provided by the FAA is TreregatmbecpaetlyFedy( . 2PateT  echrical Centerprovies
either on-site or accessible at the Technical Center. mﬁmmﬁmbmﬂ Sl sems
Developers explore ssLies assocetedwih modemizing he exising NAS
enaerfdude Trel 2Fgeanines ATC system development and

alviaiesthe buden and expense dficonduding prooiype feied adiies
nenA RTCC. Thistedly canbe usedib pafomexpeiments SLokes,
eveleions sysemidinegaion andveicaion andvelceionwinout

teskdnedoate fcopeaosandwinoutrequingse pesomd
o operate and mainiainthe equipment
H——"l e T I
— 1 —q -
— ¥ R W esherBamgrarEnbaks
,—’L't','f‘"m W idshesr, hunicares Dmecbes ard

dherwesthercondiions afst loh
tssiyadcaedy. The T edricd
CaesandmaEisnde
wesather systems, and network access
o aherwesther data providers make
tpossensaily messuetheimped
of hezardous westher condiions on
enoetfianedEtad
apatgourdie ic

The T edmicd Caniergperaiesatesta'specaly

equppedanattetiangenszefomsrd

peresbheaopasbhgetangos These

"WingEboaoes 'aeussdivestnewvatane

equipmentand operational procedures.

Fompmbojesorecesiond generd

asmte T ednicel Cererisdeveloping
thebiestiednoogyomodanize gt

senvices. Newweather processors, racer,
displays, and communications systems are
coninuelybengengneered esied and

ed sednareboanies Fgipas,

s Noesb Airmen (NOT AMS),
andaherFA A senicesare moving b opern+
systemns networked computer architectLies
opovde hghlyaccessenommeionas
festasyoucandckamouseonyour

personal computer.




Air Traffic Managemenbo————oo—r—o——

The airlines, air traffic controllers, and the flying public Rapid Prototyping

will all benefit from the emerging Air Traffic Management

(ATM) technologies. Powerful ATM algorithms will use Retlpcoyngclaitef Earideosmetestosses o rew AT M
; : ; png compuier displays and operational conoepis and o veldate system requiremenis.

flight plaps, real-t_lme and hlghly accuratg pos!tlon data, and e el U e i

weather information to model aircraft trajectories and probe Yrgpuboeskeenl benetscitetixtidrbges Pobpesaere-

for conflicts to ensure safe aircraft separation is maintained. e e e

The future ATM system will be a collection of integrated koo i sty e T ransporeion Cerke,
automated tools that will greatly increase NAS efficiency. i R

The Future is Here!

Air Traffic Management Capabilities s —— o
andlos  Angeesaeateedysangteainesisandhave sdiéymessedapot
. " it ic Capadieswihoutaddng iunways orinaeesing conrlerworkoed. Severdresearch

. and development adiviies are being planned, or are aleady undeay, b noopose
D e L dfc How Managerment teeATM  tobwhitebes ATC systems. STARS, the Display System Repiacement
e L (DSR),adiSHe Skes 2 aesmedfthepoess saedior ATMiodnegaionand
Wmmmmlmmﬁwm(m TS)and S s o T - ey
the Neiorel Weather Sevie (WVS). Asa resu;re/v arl_aH_vdbaiessﬁyqnaabnme«ardyb&b,ammnﬂgad
aonepacypesaenegeednresicapeaiondl I

envionmeniswhich alowforeary depoymentio FA A
s




Human Factors

Human factors pursues the seamless integration of people, Airway Facilities Research & Applications
equipment, and procedures... applying principles from the
behavioral sciences to system engineering to optimize job htefire mereghgamdmerbringhe
performance. The Technical Center researchers strive to Ml indlimllind
improve human performance in the NAS. Our Research, rdidilityertredy avacttee
Development, and Human Factors Laboratory (RDHFL) it e S The
scientists conduct experiments, studies, and simulations to 2Asteeraytebasdortumentons
H ", a1l E H rescaches Ressachindvinghelbiest
explore multiple "what if* scenarios related to various developments in e poe ReeRenagmori -
aspects of air traffic operations. ERO T T TR B

ersuetetteNASsanaysine The
program indudes developing Human Factors
computerhuman interfaces, assessng the
and developng miigaion straieges, and
eqhigteapd=indneadevae
edyyadaiEnsee

Flight Deck Evaluations

Our Reconfigurable Cockpit Simuistor (RCS)

Air Traffic Control Research & Applications

Ouhumenfdosspedessae anenyevaldingte

netgeadmartet fcanddgiysadwalssios.

Inthe Human Factors Laboratory, teynetpeted B
dfincreasing aiomaiion and emerging tedndoges onar

tretbaoricasntohidy, smusied envionmentsusing

the latest human performance measurement techniques. The

Vitd Ervionmertand Advanced V muelzainLaboany,
reconfigurable experiment rooms, and the audiometic booth
aeredtesaedtheatiessachiodsussdinour
seachfortebesthumanmachrenerace. The program
gdyigtembsLoyedearte fcoond, communica-

fons ravigeim andauvebneesgens. Theatf ic
smboscanaokekediooodqtsmusnsioraLdy-
ngthenegaiondfarandgoundsysens.




C|ence of navigation has come a long way from the days

~ trollers to pinpoint an alrcrafts position to within one hundred
+ feet anywhere on the globe. The William J. Hughes Technical
Center researchers and system developers are bringing this

emerging navigation and surveillance technology into the NAS.

»

Global Positioning System (GPS)

Wheherisbhebguoea apedEmatechamaiaeanaaat +
anywhere nthe word, the 24 GPS saielies and grouncHoased augmeniaion Siaions

OofGPS provide the most acourate navigation sysiemever devised. Distibouting GPS
coredionsandsysemsaisoverthe Loca Area Augmentation System (LAAS) and

W teAea Augmentation System (W AASwireducefighideckand contrderwardoed

by areaiing a seamiess navigation system and reduaing the recuired ontboard naviga -

tnssee T edmicd Cenrsienissandengneascondudtightiesswihad A

GPS sgnals and prototype ground stations, which increase GPS aocuracy evenfurther.

Ouraiuattiest which s gpedaly equippedwihatmospheric and recuncant precsion

naviggiion instumeniation, s used ipevalisie GPS inegraionwihnew, sddlite
based avionics. GPSLAASAW AAScetiissaetedorimpoigsaiyinte

aeas af suface navigaiion, aosiade and errain dearance, instumernt appoeches,
andingtssaan wlealeyeamaridie
Suvelance Broadcast (ADSB) athiedure.

Automatic Dependent

Dependent Surveillance-Broadcast (ADS-B)

[ DepertierthvebrmBroactzast(ADSB) the nextgeneration of

shlp captalns charted their course by the stars NaV|gat|on

Precision Approaches Using GPS

GPS/LAAS/WAASW enhance terminal arpace aperaions by
meesrgifemmerdaportsmherepeosonamoed&s&

keban Asa resut, gester NAS effterty canberedized by

Through smuiations and
Ptesigesadas
evaluate how GPS-based
aibrcsslyhebb
mpove emina gperaiions,
wesather.

-

Reduced Separation

Asartadarinesbinesse mae
dierusedasecesnpadie

Theadly dGPSsyelsbpetsdy
cHameanaaakspodionwipant

reduced separation between any pair of

aoet SmEDs aeusdiodes -

mine howdhangesinseparaionwlaff e
aspace capedy. h arbs aonpuer
besedsoeraiics provideauseiliiodin

ted ftbeeeagecegesn

whie ensuing conformance ibexsing

sty sendarcks,

k3

Primary and Secondary Surveillance

Whetheranaigats moving onthe gound oraibome, akey aspedt of .
ar treffcandskongtebcindeachapae The At 4 ¢
Movement Area Safety System (AMASS), new ApatSunele

Radar (ASR-1 Q)adA ir Tr dicConrdBeeon hieoggiraeaewd

thebessnalbnee sysemswhichwibeiniodloedinbthe NAS. As

wihthe predecessorradersysems the T edricd Cenewlagenige
theleadresporgllyforesiigandevaldinghesenewsysens.




Communications—————

From a controller's voice to the digital transmission of
weather and aircraft position data, communications play

a central role in every aspect of aviation. As today's
radio-based analog systems yield to improved digital com-
munications, the Technical Center's capacity to provide
simulated and live environments integrating satellites,
computers, avionics, and voice communications offers un-
paralleled research, development, and testing capabilities.

Data Link

Ascontrdlers and plos ey more ondatamessages andless

onvoice communicalions, amejor cdhalenge simproving avition
The T edricd Cenersmesingtisdrekengewinsaedheat
communicaions Bborainries thet are inierconnecied wih cockpt

NEXCOM

The FAA parsbrepacethe aurertar b gound communicaions
sysemwihthe Next Generation Air/Ground Communications
(NEXCOM) system. Advancesindgia processngand daiatans -
missontedhnaogies are being appied o the very highfrequency

(VHP) aeronaviical band o inarease voioe and daia throughput
Cpedyandguely. NEXCOMwipovce fedeandhighy
goundhesedfediesandaioat Bengthehomedmany

aurentanduuie NASeemens e T edricdCanendpay
animportant role in developing and implementing NEXCOM.

Terminal Areas

Airports today face an increasing number of economic and
geographic barriers that limit growth. Meeting tomorrow's
needs requires changes in takeoff and landing patterns and
improved lighting and visual aids, as well as new procedures
that can enhance the efficiency of existing facilities. To help
accomplish these goals, the William J. Hughes Technical
Center provides simulation tools, test environments, and
expertise that will lead researchers and system developers
to technological breakthroughs that will effectively increase
airport capacity while ensuring public safety.

Airport Capacity Simulations

Asaway dfexploing methods ofenhandng aipart capedly, computer
modeks have been developed that smuisie an aiparts operaions.
Through modeing, spedialiss are able to determine how dnangesin
Caninesse aipart capedly and reduce debys.

andaonidedonerenviomentsiorheangyssdftansionand

implementaionissues. Itaklso provides amodeup af cab consokes and
Tooraessiorgpaaiosadhumenedosevdlsios Trebdy
hasanOuttheW  indowDisday Sysemwih slespedicamuiaion
seracstetdierarssicvevdte suroumdngenvomentas

seenfomteionercb. A irt refcaridoneropeaionsae

Smuisied inader o detiemine equipmentand procedLral straieges,

suppottengneering, development, and implementaiion issues of new
sysersibhenegaed notheoedonereoment



Safety and Security——

The William J. Hughes Technical Center is the scientific Aviation Safety Research and Development
mecca for FAA engineering research, development, test-
ing, and evaluation. We are involved in every aspect of Feandacibrtesigmaioat cnpoers adeghesieieey
flight, putting our resources to work across a broad spec- e L
trum of aviation-related areas. avdapresieestdy, widiLmes dremisty boetay,
A reeErtaddiniborREDepaiesteNsiod Aiport Pavement
TestFady. Stenissandengnearsfomihe Unied Sassandother

Aviation Security

The A \iaiion Secuity Improvement Actof 1990 autharized the
FA A to pursue amore igorous program t employ new,

counieswluse s unoLe dly bedoeandvelcee rewpavemant

Andhernewaddioniotheainatsaiey aeasthe FUFScake Ounved
Pad T estSysem Tresaedteatgyaassusdibesiisase

dreatedogesbpeat anatauvedissboe panes underandl hear, and pessure beding:
couner,  adeodoenRdEs Iisakousadiviestdamege inision popegeion andiestL A Siegh
haneffatopcadie Ameicaniying dainusaonipuaions andiovelbiesudLidaneyssiedoes
pubciomieiaieds hroughacombnaion Thswlgve engneersand researchaisanewand poneriu iod ior
dambmandieesgThe A veinSawuiy developing methods and procedures used o predict the onset ofwide -

Laboaioy,  bcaedateWiBmJ Hughes

Tedmical Cener, aodudsaidagedepeaimets
phingtebiestssoutysdnoogyapasad

dradt. TheFAAB  pomoingthe developpmentof

Spreadfatigue damage.



Working Together

Software Engineering Resource Center

The WimJH.ghes TediaCarsantiegalpatdteFA A

Sofware Engineering Resource Center (SERC). The SERC has been

esbishedbimpoeteFA A ssofinare technology bese and
|| . . ; -
govemment, academic, and industry sources, the SERC senves as
afocalportiorsavingmissonaiical solinere potdens aoncuding
educaiorelgypatniesirFA A pasomel

International Agreements and Inter-Agency Agreements

The T ednica Cerierhes inemaiiondl agreemeniswih the

Netherands, Greet Briain, lsragl, Caneda, and Germarny. We

maintain inter-agency agreements and memoranda of understanding
with many federal govemment agendes, induding brandhes ofthe

mhy,  teDepatmertdEreny, teNaioreWeather Senie,
andheNeiordl Aeronatics and Space Adminstaion. Unger

these agreemeniswe condud research nthe areas of daialink

mainenance prooeoLres, alrtraf by, adrersord
reguisions and sandards.

Technology Transfer, Grants, and Centers of Excellence

The T edchnical Cener provides ledershipinmeny avision+ebied
educaion and research programs. Incompiance wihthe Federal
Technoogy T  asr  Ad hesepogamsyiedhebeneiisfom
Agreemeris, aviation research grants, and Centers of Bxoglence:
posinteFA A forrecavigandiarsietingemagngaveion
edhgesboteobdadpisesedos hegdotigte

Technical Center's mission, these programs enhance our knowledge
beseandaf  fodustegopotuniyowakdossywihsomedthe
brightest minds inacademiaandinclsty.

Teaming with Industry

Merydaurariet fcaonidind sty patneshae usadie
W BmIHges T edhnica Cenirsresouroes and capebiies
inadbboraive engneering, sting, research, and development

diots NASA Messch sets eiiedt T echnoogyLinoon
Leboraiory (MITLL) eV deNdET  ransporaion Sysems

Center WNTSC),and FAA contradiors are some whowork dosely
wihuscnvaiouspageds



William J. Hughes Technical Center

Points of Contact—s=—--_

Telephone (609) 485-Ext. #

— Directions

From New York City Office of the Director

Td@mgampakﬂalm thto BExit 38A m QyE)mﬂ@;_Hhma)' Anne Harlan Direcior ACT41 6641
p : . Bruce Singer Deputy Director ACT2 6653
proceedbEXOWandidowsgsibte FA A W BEMIHGges T echnical Center. R : Y oo T
. i Holly Baker Pic  Alas 6253
From Washington, D.C./Baltimore -y i
TaelBrotioNIue4). Flbwine Do e 22 atitbwsiy sten ATC Engineering and Test Division
teFAA W BmIHOwes T echnical Canter., John W &y Division Manager ACT-200 6011
Perry D. Copp Special Projects Branch Manager ACT206 4775
] . Dave Montgomery Iniegration & Interoperabity Fediity Branch Manager ACT-208 7937
From Atlannc C |ty Sue Spurgeon Year 2000 Program Branch Manager ACT209 6431
Joseph C. Brown Terminal Branch Manager ACT-210 5521
Travewestonroue 30forabout 12 mies o Pomona.or Frances Mackuse Towers/Fight Service Stations Branch Manager ACT20 5207
lenLie032poue63andovhesyso ShelaF.  Smalwood En Route Branch Manager ACT230 4126
. Angel Hassan+Miller Oceanic & System Architecture Branch Manager ACT-240 8466
teFAAW BmIHOesT ectrical Certer. Richard D. Page Traffic Flow Management Branch Manager ACT-20 5285
Patrick Lewis NAS Systems Engineering Branch Manager ACT-2600 6925
From Atlantlc Clty_VIa Expressway CNS Engineering & Test Division
mnm%a’dmmbt_e Dorothy L. Buckanin Division Manager ACT-300 5016
FAAW EmIHges T edhnical Certer, W iliam Swanseen Surveilance Branch Manager ACT30 5392
W amE Benner W eather Branch Manager ACT-30 5307
Rodney Guishard Communication/Infrastructure Branch Manager ACT330 5878
From Southern New Jersey lareT oH Ve Swiching Automation Branch Manager ACT30 6718
i Gaden Patknay ; Gary W. Mt Data Link Branch Manager ACT-350 6304
g:—f nah m fESlaB Hnb ~H Stanley Pszczolkowski Navigation Branch Manager ACT-30 6918
m_ vt esysoheFAA W JH'UES Thomas Grygotis Adgd A vionics Branch Manager ACT370 6986
Tedmical Center.
Facilities Management
Basiyn Bunting Division Manager ACT-400 6693
Vacant Hardware Engineering & Maintenance Branch Manager ACTH410 4873
Sheny T aylor Software Engineering & Administration Branch Manager ACT420 4307
Aviation Simulation & Human Factors
DemisHer division Manager ACTH00 6400
Adam Greco AT  rafiic Control Simulation & Support Branch Manager ACTS510 4405
BianF.  Colamosca A viaion System Analysis & Modeling Branch Manager ACT520 6603
e Mike McAnulty Human Factors Branch Manager ACT5E0 4752
112 MILES WILLIAM & BUCHES Paula Nouragas Simulation & Systems Integration Branch Manager ACTH40 4751
EECHNICATICENTER Sely Yak Informeation & T echnology Services Branch Manager ACTE0 6728
Software Engineering Research Center
Patrick Lewis Deputy Program Manager ACT-IC 6925
Technology Transfer, Grants, and Centers of Excellence Programs
Fred Snyder Office of Researchand T echnology  Applications AAR-201 5777
Aviation Safety Research & Development
Chris Seher Program Director AAR-400 6085
PH”ég\DEILPH'A Sash  Agrawal AipatT  echnology R&D Branch AAR-410 6686
.1 Nelson Mier Aircratt Safety R&D Branch AAR-420 4464
John Fabry Amorthiness Assurance R&D Branch AAR-430 6132
(8K HOZRZSE PIKE)
Aviation Security Research & Development
WDDJ}.M 4 Dﬂ@]@m@g
TECHNIGAL CEMTER Paul A Polski Program Director AAR-500 4958
Paul Jankowski * Requirements  Analysis & Integration Branch AAR-510 4870
A Kenneth Novakoff * Systems Development Branch AAR-520 5248
0 e Security Equipment Integrated Product Team
Ronald R Pollo Program Director, Security Equipment Integrated Product AAR-600 4871
Team

CAPE MAY
40 miles

* Acting Managers ww wikag/



For more information about the William J. Hughes Technical Center

visit our web site: http://www.tc.faa.gov
contact: Pat Mabis at (609) 485-6960

tours:

icatiello at (609) 485-6622
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Federal Aviation Administration



